Nitric oxide mediates an LPS-induced depression of cytochrome P450 (CYP1A) activity in astrocytes.
During inflammatory responses in the brain, the expression of cytochrome P450 isoforms in the CNS are modulated and the capacity of the brain to metabolize drugs and to synthesize or degrade certain endogenous chemicals and drugs is diminished. While this response can be attributed in part, to the production and action of cytokines within the brain, it is also likely that other inflammatory mediators play an integral role. This paper investigates a potential role for nitric oxide (NO) in the loss of cytochrome P450 (CYP1A) in the brain during inflammation. Escherichia coli lipopolysaccharide (LPS), a commonly used proinflammatory endotoxin, was incubated with cultured rat astrocytes to provide a model of inflammation in the CNS. CYP1A activity was significantly decreased in cultured astrocytes incubated with LPS for 24 h. This loss in enzyme activity was accompanied by a substantial production of nitric oxide (NO) by these cells. Immunohistochemical examination demonstrated an upregulation of inducible nitric oxide synthase (iNOS) expression following the exposure of astrocytes to LPS. The addition of a selective iNOS blocker (1400W) caused a partial but significant reversal of the LPS-mediated loss in CYP1A. The incubation of astrocytes with the NO-generating compound (DETA NONOate) resulted in a loss of CYP1A. Taken together, these observations suggest that NO plays a pivotal role in the inflammation mediated loss in CYP1A activity in the brain.